Substitution of Glu-59 by Val in amidase from Pseudomonas aeruginosa results in a catalytically inactive enzyme.
A mutant strain, KLAM59, of Pseudomonas aeruginosa has been isolated that synthesizes a catalytically inactive amidase. The mutation in the amidase gene has been identified (Glu59Val) by direct sequencing of PCR-amplified mutant gene and confirmed by sequencing the cloned PCR-amplified gene. The wild-type and altered amidase genes were cloned into an expression vector and both enzymes were purified by affinity chromatography on epoxy-activated Sepharose 6B-acetamide followed by gel filtration chromatography. The mutant enzyme was catalytically inactive, and it was detected in column fractions by monoclonal antibodies previously raised against the wild-type enzyme using an ELISA sandwich method. The recombinant wild-type and mutant enzymes were purified with a final recovery of enzyme in the range of 70-80%. The wild-type and mutant enzymes behaved differently on the affinity column as shown by their elution profiles. The molecular weights of the purified wild-type and mutant amidases were found to be 210,000 and 78,000 Dalton, respectively, by gel filtration chromatography. On the other hand, the mutant enzyme ran as a single protein band on SDS-PAGE and native PAGE with a M(r) of 38,000 and 78,000 Dalton, respectively. These data suggest that the substitution Glu59Val was responsible for the dimeric structure of the mutant enzyme as opposed to the hexameric form of the wild-type enzyme. Therefore, the Glu59 seems to be a critical residue in the maintenance of the native quaternary structure of amidase.